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PRINTED CIRCUIT BOARD LAYOUT
SYSTEM AND METHOD FOR MERGING
OVERLAPPING POLYGONS INTO
IRREGULAR SHAPES

BACKGROUND

1. Technical Field

The present disclosure relates to the printed circuit board
(PCB) layout field and, particularly, to a PCB layout system
and a method thereof.

2. Description of Related Art

In a PCB diagram, there i1s usually one or more large
irregular polygons on which copper foils are spread. Using
conventional software for PCB layout such as Cadence Sys-
tem’s ALLEGRO, 1n order to obtain one large irregular poly-
gon, the conventional software generates several overlapping
polygons. To merge the polygons into one larger polygon, a
designer first selects two overlapping polygons which are
then merged by the software, and then another two and so on,
and the merged pairs of polygons are merged together until a
polygon of the desired size 1s obtained. As shown in FIG. 1,
polygons 11, 22, 33 are overlapping. When the designer
selects the polygons 11 and 22, the software merges the
polygons 11 and 22 into a polygon 44 (see FIG. 2). The
designer then selects the polygons 44 and 33, and the software
merges the polygons 44 and 33 mto a polygon 35 (see FIG. 3).
That 1s, using the conventional software for PCB layout, the

designer has to select pairs of overlapping polygons many
times, which 1s time-consuming.

BRIEF DESCRIPTION OF THE DRAWINGS

The components of the drawings are not necessarily drawn
to scale, the emphasis instead being placed upon clearly 1llus-
trating the principles of a printed circuit board layout system
and a method thereof. Moreover, in the drawings, like refer-
ence numerals designate corresponding parts throughout sev-
eral views.

FIG. 1 1s a schematic view showing overlapping polygons
in a displayed wiring diagram of a conventional printed cir-
cuit board layout system.

FIG. 2 1s a schematic view showing two polygons merged
into a polygon 1n the displayed wiring diagram of the con-
ventional printed circuit board layout system of FIG. 1.

FI1G. 3 1s a schematic view showing all displayed polygons
merged into a polygon 1n the displayed wiring diagram of the
conventional printed circuit board layout system of FIG. 1.

FIG. 4 1s a block diagram of a printed circuit board layout
system 1n accordance with an exemplary embodiment.

FIG. § 1s a schematic view showing overlapping polygons
in a displayed wiring diagram of the printed circuit board
layout system of FIG. 4.

FIG. 6 1s a schematic view showing all overlapping poly-
gons merged 1nto a polygon 1n the displayed wiring diagram
of the printed circuit board layout system of FIG. 4.

FI1G. 7 1s a tlowchart of a method for merging overlapping
polygons 1n accordance with an exemplary embodiment.

DETAILED DESCRIPTION

Referring to FIGS. 4-5, a printed circuit board (PCB) lay-
out system 100 1n accordance with an exemplary embodiment
1s shown. The system 100 includes a processor unit 10, a first
storage unit 20, and a second storage unit 30. The processor
unit 10 executes a plurality of function modules 1n the first
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storage unit 20 to perform various functions. The plurality of
function modules includes a PCB layout module 40 and a
polygon merging module 30.

The module 40 1s executed by the processor unit 10 to
generate PCB files according to iput wiring diagrams, and
output a user interface 110 (see FIG. 5) showing an opened
wiring diagram. The module 40 1s further executed by the
processor unit 10 to generate a plurality of polygons and
record the profile attributes of each of the generated polygons.
In the embodiment, each of the profile attributes includes a set
of coordinates for describing the shape of the associated

polygon. As shown in FIG. 5, a plurality of polygons 210,
211, 212, 213, 214, 215 and 216 are displayed in the user
interface 110. The polygons 210, 211, 212, 213, 214, 215

overlap each other, but the polygon 216 does not.
The polygon merging module 50 includes an obtaining
sub-module 51, a selecting sub-module 52, a computing sub-

module 53, an updating sub-module 54, and a judging sub-
module 55.

The obtaining sub-module 51 1s executed by the processor
unit 10 to obtain the profile attributes of selected polygons in
one opened PCB file 1in response to user mnput. In the embodi-
ment, the user can only select overlapping polygons. The
obtained profile attributes are then stored 1n the second stor-
age unit 30.

The selecting sub-module 52 1s executed by the processor
umt 10 to select two profile attributes each time from the
second storage unit 30.

The computing sub-module 53 1s executed by the processor
unit 10 to determine whether two polygons corresponding to
the selected profile attributes are overlapping according to the
selected profile attributes. If the two polygons are overlap-
ping, the computing sub-module 53 records a new profile
attribute describing the shape of a new polygon of the com-
bined shape of the two polygons excluding the lines indicat-
ing the overlapping portions of the two polygons.

The updating module 54 1s executed by the processor unit
10 to replace the selected profile attributes with the new
profile attribute.

The judging module 55 1s executed by the processor unit 10
to determine whether only one profile attribute 1s stored in the
second storage unit 30. In the embodiment, only one profile
attribute stored 1n the second storage unit 30 indicates that the
system 100 has merged all the selected polygons into one
large polygon (see FIG. 6).

I1 there 1s only one profile attribute 1n the second storage
unit 30, the module 40 updates the opened PCB file with the
one profile attribute.

As described above, 1n the present disclosure when the user
selects all the overlapping polygons, the system 100 can
merge all the selected polygons 1nto a polygon according to
the default algorithm. Compared to the tedious conventional
method of selecting one pair of polygons at a time, the present
disclosure provides a much more efficient method.

FIG. 7 1s a flowchart of the method for merging the poly-
gons 1n accordance with an exemplary embodiment.

In step S700, the obtaining sub-module 51 1s executed by
the processor unit 10 to obtain the profile attributes of selected
polygons in response to the user input and stores the obtained
profile attributes 1n the second storage unit 30.

In step S702, the selecting sub-module 52 15 executed by
the processor unit 10 to select two profile attributes each time
from the second storage unit 30.

In step S704, the computing sub-module 53 1s executed by
the processor unit 10 to determine whether two polygons
corresponding to the selected profile attributes are overlap-
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ping. If the two polygons are overlapping, the procedure goes
to step S706, otherwise the procedure goes to step S702.

In step S706, the computing sub-module 53 1s executed by
the processor unit 10 to record a new profile attribute describ-
ing the shape of a new polygon of the combined shape of the
two polygons excluding the lines indicating the overlapping
portions of the two polygons.

In step S708, the updating sub-module 54 1s executed by
the processor unit 10 to replace the selected profile attributes
with the new profile attribute.

In step S710, the judging sub-module 43 1s executed by the
processor unit 10 to determine whether the number of the
profile attribute stored 1n the second storage unit 30 1s one. IT
the number of the profile attribute stored 1n the second storage
unit 30 1s one, the procedure goes to step S712, otherwise the
procedure goes to step S702.

In step S712, the module 40 1s executed by the processor
unit 10 to update the opened PCB file with the one profile
attribute.

Although the present disclosure has been specifically
described on the basis of the exemplary embodiment thereof,
the disclosure 1s not to be construed as being limited thereto.
Various changes or modifications may be made to the
embodiment without departing from the scope and spirit of
the disclosure.

What 1s claimed 1s:

1. A printed circuit board layout system, comprising:

a first storage unit storing a plurality of function modules;
and

a processor unit executing the plurality of function mod-
ules:

a second storage unit;

wherein the plurality of function modules comprises:

a PCB layout module configured to generate PCB files
according to mnput wiring diagrams, and generate
polygons and record profile attributes of each of the
generated polygons;

a polygon merging module, comprising:

an obtaining sub-module configured to obtain profile
attributes of selected polygons 1n one opened PCB file
in response to user iput and output the profile
attributes to the second storage unit;

a selecting sub-module configured to select two profile
attributes each time from the second storage unit; and

a computing sub-module configured to determine
whether two polygons corresponding to the selected
profile attributes are overlapping according to the
selected profile attributes, and record a new profile
attribute describing the shape of a new polygon of a
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combined shape of the two polygons excluding lines
indicating the overlapping portion of the two poly-
gons 11 the two polygons are overlapping.

2. The system as described 1in claim 1, wherein the plurality
of the function modules further comprise a updating sub-
module configured to replace the selected profile attributes
with the new profile attribute 11 the two polygons correspond-
ing to the selected profile attributes are overlapping.

3. The system as described in claim 1, wherein the plurality
of function modules further comprises a judging sub-module
configured to determine whether the number of the profile
attribute 1n the second storage unit 1s one, 1f the number of the
profile attribute in the second storage unit 1s one, the PCB
layout module updates the opened PCB file with the one
profile attribute.

4. A method for merging polygons of a printed circuit
board layout system, the system comprising a processor
which generates PCB files according to mput wiring dia-
grams, and further generates polygons and records profile
attributes of each of the generated polygons, the method
comprising;

obtaining profile attributes of selected polygons in one

opened PCB file 1n response to user input via the pro-
CEeSSOr;

storing the profile attributes;

selecting two profile attributes each time from the stored

profile attributes via the processor; and

determiming whether two polygons corresponding to the

selected profile attribute are overlapping via the proces-
sor, and recording a new profile attribute describing the
shape of a new polygon of a combined shape of the two
polygons excluding lines indicating the overlapping por-
tions of the two polygons 1f two polygons are overlap-
ping via the processor.

5. The method for merging polygons of the printed circuit
board layout system as described 1n claim 4 further compris-
ing: replacing the selected profile attributes with the new
profile attribute according to the new profile attribute.

6. The method for merging polygons of the printed circuit
board layout system as described 1n claim 5 further compris-
ng:

determiming whether the number of the stored profile

attribute 1s one;

selecting new profile attributes from the stored profile

attributes 11 the number of the stored profile attribute 1s
not one;

updating the opened PCB file with the new profile attribute

if the number of the stored profile attribute 1s one.
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